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In connection with the study of the effect of an immunity  to  Virus 
III on the course of a transplantable neoplasm of the rabbit (1), other 
problems relating to  the tumor were investigated.  The finding that 
the stock tumor (2) was infected with Virus III (3) which was being 
regularly  transferred  with  it,  suggested  the  question  whether  the 
presence  of  Virus  III  affected  the  growth  and  malignancy  of  the 
tumor.  The fact that we were able to obtain the tumor without the 
virus  and  to  transfer it  from  rabbit  to  rabbit  furnished  the  means 
for an  experimental study of  this problem,  the  results of which  are 
reported in the present paper. 
EXPERIMENTAL. 
Materials and Method. 
The general plan of the experiments consisted of the study of parallel series of 
rabbits inoculated with the virus-bearing and the virus-free strains of the tumor. 
The dates of inoculation were as follows: 
Experiment I ..............................  January 14 and 17, 1925. 
Experiment II  ............................  February 16, 1925. 
Experiment HI  ...........................  March 13 and 18, 1925. 
Experiment IV ...........................  April 15 and 17, 1925. 
Experiment V ............................  October 27 and 28, 1925. 
Experiment VI ...........................  November 24 and 25, 1925. 
Experiment VII ..........................  November 24 and 25, 1925. 
Neoplasm.--The  tumor which  is described fully in earlier papers  (2)  is con- 
sidered to be of epithelial origin. 
Virus IlL--This has been described in the preceding paper (1) and more de- 
tailed accounts have previously been published (3). 
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TABLE  II. 
Analysis of Metastatic Foci in All Fatal Cases. 
Group  4th wk.  7th wk. 
Virus-beadng 
tumor 
Virus-free 
tumor 
Deaths 
4thand 5th 
wks. 
V+,4 
V-" 
II  30* 
II  17" 
II  15" 
IV  12 
IV  8 
V  26* 
VI  30* 
5 
II  9 
II  5 
III  14 
VI  2'* 
Malignant 
cases 
Total 
No.  Per cent  loci 
"  ] 78.6  263 
5  ] 45.5  156 
I 
5th wk.  6th wk. 
II  15" 
III  21" 
III  16" 
V  19"  V  6 
VI  32* 
VI  16" 
VII  6  VII  25* 
I  3  I  7 
I  15*t 
II  22*  II  15" 
II  10 
III  22"t 
HI  20* 
IV  12 
V  25* 
Foci in malig. 
nant cases 
Deaths 
,, 6th, 7th and 
No,  Percez : 
237  1 90.,  II  v  +  9 
"0 I 70.5  H V--9 
It 
I  7 
III  17" 
Ill  9* 
III  7 
V  14" 
VI  12" 
I 
II 
IV 
Malignant 
cases 
N  I  Per  foci 
~~°'  cent 
5  55.5  107 
5  155.5 
8th wk. 
I  10 
9  11" 
9 
19*t  14" 
Foci in malig- 
nantcases 
Fota! 
loci 
No.  Per 
cent 
77  72.0 
111  74  66.8 
Total deaths 
MMignantcases 
Total fnci 
Foci in raalignant cases 
No.  Per cent  No.  Per cent 
V  +  23  16  69.6  370  314  84.9 
V  -- 20  10  50.0  267  173  64.8 
Roman numerals refer  to number of  experiment; Arabic to number of metas- 
tatic loci. 
* Instances of well marked malignancy. 
1" Number of foci estimated. LOUISE  PEARCE  AND  THOMAS  M.  RIVERS  85 
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T~xT-FIO.  I.  Distribution of metastatic loci in different types of discase. 
TExT-FIG.  2.  Average distribution  per animal of metastatic loci in different 
types of  disease. 
Virus-Free Strain of tke Neoplasm.--This  has been described in an earlier report 
(4) and in the preceding paper (1). 
The experiments reported in this  paper were carried out in the same manner 
as those previously reported (1). 
Distribution of met~xst~t~c foci 
5u~at~enals  Extensions  Lu.n~s and pleuea ~kin,  subcut~neou~tis~ 
Eyes  and  Ltvce  I sup. lymph  nodes,[ 
implantations  Kidnelm  bones ~nd mael'o~¢,  I 
l:~xncx,  e~  mctscles,  spleen, { 
endoceine  ~land.s,  [ 
1,000  cent.  neevou~  system[ 
Metkod of Analysis  of Results.--Clinical  and  postmortem observations have 
been analyzed in the same way as those given in the preceding paper (1).  The 
secondary growths have also been considered in relation to the organs and tissues 
involved. 
The percentage estimations of metastatic distribution have been based upon 
the number of foci theoretically possible as shown by the actual location of metas- LOUISE  PEARCE  AND  THOMAS  M.  RIVERS  87 
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tases in the first 20 generations of tumor animals (5).  Certain obvious objections 
may be made to this method.  Such organs as the liver or kidneys, for example, 
may show numerous tumors or only a few which destroy little of the organ.  But, 
the general character of the disease, whether of high, moderate or low malignancy, 
is shown by grouping the metastatic foci in the following divisions: 
I.  Suprarenals and eyes  ..........................  4 possible loci 
II. Extensions and implantations to theretroperitoneal 
and mediastinal tissues, omentum, mesentery and 
parietal peritoneum .........................  19  .... 
III. Lungs and pleura, liver, kidneys and pancreas ....  5  .... 
IV.  Skin and  subcutaneous  tissue,  superficial  lymph 
nodes,  muscles,  heart  and pericardium,  bones 
and bone marrow, glands of internal secretion 
with the exception of the suprarenals, the spleen 
and the central nervous system  ...............  30  "  " 
This arrangement which  has been employed in analyzing the results of other 
tumor experiments (6) was selected upon the basis of observations of several hun- 
dred rabbits inoculated with this tumor.  Suffice it to say that in those animals 
in which  the most malignant disease develops and in which  death occurs within 
3 to 5 weeks after inoculation, there is usually a widespread distribution of second- 
ary growths to many organs and tissues,  including the skin, muscles, bones and 
bone marrow and the endocrine glands which  are practically never involved in 
cases of low malignancy.  In those animals in which the disease is very mild, 
metastases may be found only in the eyes or suprarenal glands or in the facial and 
jaw bones and cranial sinuses  which also,  of course, are frequently involved in 
instances of a severe disease.  All gradations are found between these extremes of 
malignancy. 
Results. 
The results of the 7 experiments here reported consist of the clinical 
and postmortem observations of  138 rabbits, 70 of which  were inoc- 
ulated  with  the  virus-bearing  and  68  with  the  virus-free strain  of 
the  tumor.  For  convenience  of  discussion,  these  observations  are 
summarized in Table I. 
An analysis of the metastatic loci found in all fatal cases is based 
upon  the  time  at  which  such deaths occurred with  reference  to  the 
time of inoculation (Table II). 
A further analysis of the character of the disease takes into  account 
the various organs and tissues actually involved by metastases (Table 
III).  The charts of Text-figs. 1 to 4 are graphic representations of the 
numerical values of Table III. LOUISE  PEARCE  AND  THOMAS  M. RIVERS  89 
DISCUSSION. 
The  experiments  reported  were  undertaken  for  the  purpose  of 
ascertaining  whether  the  presence of Virus  III  in  a  transplantable 
neoplasm  of  the  rabbit  influenced  the  character  of  the  malignant 
disease.  Because of the variability of the tumor process which  may 
be influenced by many factors,  the  value  that  can  be  attached  to 
differences in  disease  manifestations  must  be  interpreted  with  due 
consideration  of the circumstances of  the experiment.  In  the pres- 
ent study the factors which could be controlled were common to both 
animal groups of each. experiment. 
The most important variable which could not be controlled was the 
inoculating material itself which, of course, was derived from different 
sources and  there was no means of ascertaining  whether  there  were 
actual or potential differences of growth capacity in the 2  tissues.  It 
might be said that this difference in material constitutes an objection 
to  the comparison of results,  but since the experiments necessitated 
the presence of the virus in one strain of the tumor and its absence in 
the other,  the use of transplants  from different sources was unavoid- 
able.  In both strains the tumor employed for transfer was carefully 
selected with the intention of providing as favorable material in the one 
case as in the other.  With the virus-bearing strain  (the stock tumor) 
transfers were regularly made at monthly intervals  as had  been our 
custom for several years.  This  method was also followed with  the 
virus-free strain during the time of these experiments, but immediately 
preceding  the  first  experiment,  transfers  had  been  made  more  fre- 
quently which may have influenced  the results obtained.  The  ma- 
terial used in the last 3 experiments was obtained from rabbits which 
had been immunized to Virus III, and as has been pointed out in the 
preceding  paper  (1),  there  is  some  evidence to  show  that  material 
from such a  source is not as favorable as that obtained from normal 
rabbits.  This feature will subsequently be discussed more fully, but 
it  may  be  stated  now  that  material  subjected  to  such  supposedly 
deleterious influences as freezing, thawing and grinding  in  the  frozen 
state before being used for inoculation appeared to have no appreciable 
effect on the character of the disease produced  (7).  While these pro- 
cedures were extraneous as contrasted with possible effects of the virus 90  VIRUS III AND  NEOPLASM OF  RABBIT 
within the tumor, both being subjected to the influence of the animal 
organism, the results of the experiments referred to show that chance 
inequalities of material used for inoculation  may  not  be  a  factor  of 
any considerable importance where extreme variations of malignancy 
are coricerned. 
The first impression obtained from the summary of the clinical and 
postmortem observations in Table I  is the  variability of the  disease 
picture  in  both  the  virus-bearing  and  the  virus-free  groups.  This 
feature was,  with  2  exceptions,  more pronounced  in  the  case of  the 
virus-bearing strain, as shown by percentage variation values of vari- 
ous disease manifestations.  In  the  case of the  total mortality rate, 
the virus-free series was the more variable while the percentage varia- 
tion of metastatic incidence was the same in both series. 
Virus-bearing  tumor  Virus-free tumor 
F~ 
1NW cent 
50.0 
44.4 
40.0 
36.0 
20.0 
20.0 
20.0 
Percentage 
variation ....... 33.7 
per 
cent 
44.4 
40.0 
40.0 
27.3 
10.0 
0 
0 
73.3 
Om 
cent 
81.9 
70.( 
60.C 
60.0 
55.5 
40.0 
40.0 
19.2 
~r  ~r 
~nS  cent 
101  10.1  16.8 
81  9.0  16.2 
74  7.4  8.2 
74  6.7  6.9 
40  4.0  6.7 
26  2.6  6.5 
26  2.6  6.5 
42.1  42.2  36.3 
8 
~r  per  ~r 
~  cent.  cent 
66.6 22.2 100.0 
66.3 22.2  80.0 
33.3 22.2  66.6 
30.0 20.0  66.6 
10.010.0  60.0 
10.010.0  55.5 
0  0  40.0 
68.148.0  19.732.4 
I~r  per 
cent  cent 
70  7.7 11.7 
63  6.9 10.3 
62  6.8  8.0 
61  6.3  7.8 
41  4.1  6.8 
32  3.2  6.8 
20  1.8  3.3 
36.3 24.4 
If the results of all experiments are combined, the disease produced 
by the virus-bearing strain appears to be more severe (Table I).  The 
number of  cases of well marked  malignancy was  distinctly  greater, 
22.9 as contrasted with  14.7 per  cent; there were more foci of metas- 
tases, 422 as compared with 349,  and in addition,  the relative and ac- 
tual metastatic rates were higher, 6.2 and 10.3 as  contrasted  with  5.1 
and  7.8  respectively.  The  incidence  of  metastases,  however,  was 
slightly lower,  55.9  as contrasted with  66.2  per cent.  There was no 7LO~UiSE PEARCE AND  TIIOMA~ M.  ~V~Eks  91 
difference in  the proportions of actual and probable recoveries, 61.0 
per cent of each series falling in this category and little difference in 
the small numbers of probable deaths, so that the observations of the 
fatal cases are of particular importance. 
In the analysis which has been made of the fatal cases (Table II), 
special attention is  given to  the time of death since the majority of 
rabbits with a process of pronounced malignancy die within  3  to 5 
weeks  after inoculation.  Reference to  Table II shows that approxi- 
mately the same proportion of deaths in each group occurred within 
the 4th and 5th weeks after inoculation, that is, in the case of the virus- 
bearing  series 14 out of 23 cases or 60.9 per cent and 11 out of 20 or 
55.0 per cent in the virus-free series.  But there was a decided differ- 
ence in the incidence of cases of well marked malignancy, for 11 of the 
14 deaths (78.6 per cent) in the virus-bearing series were of this type 
as contrasted with 5 of the 11 deaths (45.5  per cent) in the virus-free 
group.  The proportion of metastatic loci in  these malignant cases 
to the total number of foci found in all fatal cases of the 4th and 5th 
weeks shows a striking difference, that is, virus-bearing, 90.1 per cent; 
virus-free, 70.5 per cent.  When the deaths which occurred in the last 
3 weeks of the observation period are similarly considered, however, 
there is little difference between the 2 groups. 
If these comparisons be made with all deaths irrespective of time, 
the  values  obtained  as  given  below  would  indicate  that  the more 
severe  condition  developed  in  the  disease  produced  by  the  virus- 
bearing tumor. 
Malignant  cases  Foci in malignant 
Total  Total  [  cases 
Group  ]  deaths  r  ~  {metastaticl 
J  foel  No.  Per cent  No.  Per cent 
Virus-bearing ................  23  16  I  69.6  I  370  [  314  ]  84.9 
Virus-free ...................  I  20  I  10  ]  50.0  I  267  I  173  ]  64.8 
The higher incidence of cases of well marked malignancy in the virus- 
bearing series is of considerable significance in view of the total num- 
ber of animals comprising each group (Table I).  There was practi- 
cally no difference in the total mortality rates of the 2 series, however, 
nor in the time distribution of all deaths, but there was a considerable 92  VIRUS III  AND NEOPLASM OF  RABBIT 
difference in the incidence and time of the so called accidental deaths 
as shown by the following data: 
Croup 
Virus-bearing  ............... 
Virus-free  .................. 
Deaths 4th and 5th 
......  [  Accidental  [  wire. 
• otat aeaT~s  deaths 
No. of  I  [  Accidental  rabbits 
--  --  Total 
.......  No.  Per cent  N'o.  Per cent  No.  Per cent 
70  23  32.9  7  30.4  14  3  21.4 
68  [  20  129.4]  XO  i50.0l  n  I  6  [54.5 
The accidental deaths are directly caused by the particular location 
of a metastasis such as the spine, and other secondary growths are not 
necessarily numerous or destructive, especially if death occurs within 
the first few weeks.  These cases cannot be dismissed as entirely lack- 
ing in malignant potentialities,  however, for it is not impossible that 
at  least  some of  them  would have  subsequently died  from  a  more 
extensive tumor process had  the immediate  cause of an early death 
not occurred.  But,  as far  as  the  average numerical  distribution  of 
foci in  the  different  types of fatal cases is concerned,  the following 
figures show little difference between the virus-bearing and the virus- 
free series: 
Deaths Due to Well Marked Malignancy. 
4th and 5th wks. 
Group  No~.o  f  metastaticN°"  of  Rate 
I  I  f ,.oe., 
................  t  .  t237  L21.s 
Virus-free ...................  [  5  [  110  [  22.0 
6th, 7th and 8th wks. 
.[  Noof  [ 
O.  O1  &'t  "  •  met  s  aUc  Rate 
zabblts  fo( i  per tens 
5  77  [  15.4 
5  I  74  [  14.8 
Accidental Deaths. 
Virus-bearing  ................  3  26  [  8.7  4  30  [  7.5 
Virus-free  ...................  6  46  J  7.7  4  37  J  9.3 
As far as the analysis of results has been carried, the chief points of 
difference between the 2 series of rabbits are (1)  the higher incidence LOUISE  PEARCE  AND  THOMAS  M.  RIVERS  93 
of fatal cases with a  tumor process severe enough to be classified as 
"malignant" in the virus-bearing series, and (2)  a lower incidence of 
"malignant" cases but a higher incidence of early "accidental" deaths 
in the virus-free series. 
The question at once arises as to how much importance should be 
attached to such points of difference as indicating variations of disease 
severity which could be ascribed, either directly or indirectly, to the 
presence or absence of Virus III in the tumor.  Before this subject is 
discussed, the character of the disease should be considered from the 
standpoint of the organs and tissues involved.  In such an analysis 
it is convenient to adopt some such plan as was outlined in the section 
on Materials and Method which consists in grouping the secondary 
tumors  observed  at  postmortem  examination  into  major  divisions 
corresponding to the distribution of metastases which have been found 
in  association  with  tumor processes  of various  degrees of  severity 
(Table III). 
The first column of each of the 4 divisions of Table III contains the 
total number of loci found while the figures in the second column rep- 
resent the average number of loci per animal.  The percentage values 
have been calculated upon the basis of the total number of theoreti- 
cally possible growths in  these sites.  Text-figs.  1  to  4  are graphic 
representations of the values of Table III.  The analysis includes all 
cases in which secondary growths were found and the classification of 
these cases previously employed has been followed, that is, malignant 
cases, accidental deaths and animals surviving the observation period. 
Reference to Table III and to Text-fig. 1 shows that as far as the 
malignant cases are concerned, there were many more metastatic loci 
in all 4 divisions of secondary growths in the virus-beating than in the 
virus-free series, which is to be expected in view of the larger number 
of these cases in this group.  When the average value per  animal is 
considered, however, there is little difference between the 2 series ex- 
cept in one important division (IV), namely, that which includes the 
skin, muscles, bones and endocrine glands  (Text-fig. 2).  Metastases 
to these tissues and organs rarely occur except in cases of well marked 
malignancy.  It must be remembered, moreover, that the number of 
theoretically possible foci in this division is much larger than in the 
others,  so  that  small differences are  significant, as in the present in- 94  VIRUS  III  AND  NEOPLASM  OF  RABBIT 
stance in which the values for the virus-bearing and virus-free series 
were 7.2 and 4.7 per rabbit, respectively.  The distribution of second- 
ary growths would indicate, therefore, that the tumor process in the 
cases of well marked malignancy was more severe in the virus-bearing 
than in the virus-free series. 
In the group of accidental deaths, on the other hand, the disease was 
slightly but definitely more severe in the virus-free group (Table III; 
Text-figs. 1 and 2).  The values for this group in the 1st, 3rd and 4th 
divisions of metastatic foci are all larger than those of the virus-bear- 
ing series.  In the 2nd division, that of extensions and implantations, 
the figures for the virus-bearing series are the larger, but as has been 
pointed out, tumors in this category as well as those in the suprarenal 
glands and the eyes (Division I) possess far less significance from the 
standpoint of disease severity than do those in such locations as the 
lungs, liver, kidneys, skin, muscles, bones and other glands of internal 
secretion (Divisions III and IV).  The reason for the higher incidence 
of accidental deaths in the virus-free series is not clear, but the fact 
that the disease in these cases was more severe in the virus-free than in 
the virus-bearing group suggest's that under other circumstances, such 
as  a  larger number of animals or another experimental period,  the 
malignant  level  of  the  entire  virus-free  series might  more nearly 
approach that of the virus-bearing series. 
If the figures for these disease types--the malignant cases, the acci- 
dental deaths and  the non-fatal cases--are combined and  analyzed 
in the same manner (Table III; Text-figs. 3 and 4), it is seen that there 
was practically no difference between the virus-bearing and the virus- 
free groups in regard to extensions and implantations (Division II), 
and  to  the distribution  of metastases  to  the  suprarenals  and  eyes 
(Division I), and to the lungs, liver and kidneys (Division III).  On the 
other hand, the more frequent involvement of the skin, subcutaneous 
tissues, muscles, bones, heart, central nervous system and glands of 
internal secretion (Division IV) in the virus-bearing series points to a 
tumor process of  a  somewhat higher malignancy than  that  of  the 
virus-free series.  The conclusion from these analyses is in accord with 
those previously arrived at from a consideration of such features of the 
disease as the mortality rate, the type of fatal case and the number 
and rate of metastatic foci. LOUISE  PEARCE  AND  THOMAS  M.  RIVERS  95 
The combined observations of all experiments have so far been con- 
sidered but if the results of individual experiments are compared, it is 
seen that they are not entirely constant (Table I).  The degree of ma- 
lignancy in Experiments II, III, V, VI and VII was greater in the virus- 
bearing groups as shown by the incidence of malignant cases, the total 
number  of metastatic  foci and  the  relative  and  actual  rates  of the 
growths.  But in Experiments I  and IV, the disease of the virus-free 
groups was more severe.  In  these 2 experiments the tumor process 
of the virus-bearing series was very mild, much more so, in fact, than 
in any other group in any experiment except the last, No. VII, in which 
the disease of both groups was benign.  Rabbits immunized to Virus 
III were employed in this  experiment,  which condition is associated 
with a disease of low malignancy (1).* 
Pronounced variations in malignancy in groups of rabbits inoculated 
with  the  stock tumor  at  consecutive monthly  intervals  have  been 
observed over long periods.  From an analysis of the first 20 genera- 
tions of the tumor, it appeared that the principal factors concerned in 
determining the results of transplantation were adaptation to passage 
and variations in meteorological conditions that prevailed during the 
time the experiments were carried out,--the one affecting the energy 
of cell growth, and the other affecting animal economy (7).  It must be 
assumed  that  meteorological  influences would be exerted over both 
groups of animals in each of the present experiments.  On the other 
hand,  the possibility that such an agent as Virus III might affect the 
energy of cell growth should be considered.  The filterable viruses are 
intimately  associated with  cells,  and  frequently with young cells in 
particular, and it is possible that with the tumor some biological effect 
would be induced by the presence of Virus III, perhaps of the nature 
of a stimulation to cell growth.  In the case of vaccine virus and Virus 
III, for example, the idea of cell stimulation,  probably in connection 
with  cell  injury,  is  supported  by  the  histological  picture  of  early 
lesions of the cornea and skin of rabbits. 
* In Experiment VII, the disease was not as mild in the virus-bearing as in the 
virus-free group.  It is of interest  to note that of the 20 metastatic foci in the 
virus-free group (Table I), 1 was healed and 13 were largely or wholly necrotic. 
In the virus-bearing group, on the other hand, a similar condition was noted in but 
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The growth capacity of the tumor cells may be so great that  the 
stimulation to cell growth induced by an agent like Virus III would 
be entirely negligible.  On the other hand, if such an influence is espe- 
cially exerted upon young cells, and if it results in an increase in the rate 
of cell multiplication, a  more vigorous growth of  the  early primary 
tumor would probably take place, which might lead to the production 
of a  more  severe disease.  However,  the tumor process is affected 
by a  variety of factors and conditions, some of which  might  favor 
and  others oppose  the  hypothetical influence of Virus  III and the 
mildness of the disease in  Experiments I  and IV may be  examples 
of the  successful opposition,  from  an  unknown  cause,  of the more 
usual effect associated with the virus. 
Attention should also be called to the fact that although the disease 
of the virus-free groups was more uniform than  that of the virus- 
bearing  groups  with  respect  to certain pathological manifestations, 
there was a definite tendency toward a lower plane of malignancy in 
the last as compared with the first experiments.  During the course 
of this study, both strains of the tumor were transferred at monthly 
intervals and as presumably favorable material was used in the one 
case as in  the other.  But immediately preceding the experiments, 
the virus-free strain had  been transferred more frequently, and  al- 
though  no  conclusive  evidence is  available  that  such  a  procedure 
promotes increased malignancy, other factors being equal,  still  the 
possibility should be considered.  During the latter part of this work, 
the virus-free tumor was carried in rabbits which had been immunized 
to Virus III, and observations show that in them there is a definite 
tendency toward a disease of lowered malignancy (1).  It is possible, 
therefore,  that  the  inoculating  material  derived  from  Virus  ][II 
immune animals was of a  less favorable character and as such may 
have contributed to  the decreased severity of the disease as it  ap- 
peared in the virus-free groups of the last 3 experiments. 
Among other  factors  which  may have  indirectly influenced  the 
course of the process induced by the virus-bearing tumor, there is one 
in  particular  which  merits  special  attention,  namely,  the effect of 
Virus III on the rabbit host.  It will be recalled that a certain number 
of normal rabbits, 15.0 to 20.0 per cent on an average in this laboratory, 
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that the tumor process tends to be less severe in rabbits which have 
been experimentally  immunized to Virus III than in normal rabbits (1). 
From these facts, it would appear that the chance inclusion of one or 
more Virus III immune rabbits in a group of 10 animals would affect 
the experimental results in the direction of diminished malignancy. 
There was just as much chance, however, for ~mmune rabbits to be 
included in the virus-bearing as in the virus-free groups.  All rabbits 
inoculated with the virus-free tumor which were subsequently tested 
for an immunity to Virus III showed a  typical cutaneous reaction, 
indicating the absence of an immunity.  Preliminary virucidal tests 
of the sera of rabbits subsequently inoculated with the virus-bearing 
tumor were not carried out in the present series of experiments, so 
that it is impossible  to say whether any Virus III immune animals 
were included in these groups. 
On the other hand, one must take into account the possible  effect 
of Virus III upon the course of the disease from the standpoint of the 
more immediate reaction of the animal host to the introduction of the 
virus with the tumor.  At first glance, one might suppose that the 
severity of the tumor process would be diminished since the general 
plane of malignancy tends to be low in rabbits immunized to Virus III 
and rabbits inoculated with the virus-beating tumor develop an im- 
munity to the virus.  It has been shown, however, that such is not the 
case, the probable explanation being that  the  immunity occasioned 
by the virus-bearing tumor develops more slowly  than that  inten- 
tionally caused by the injection of tissue emulsions rich in virus con- 
tent (1).  When an immunity is fully developed in connection with 
virus-bearing transplants, the tumor process has apparently reached 
the point when it is not affected by the immune state of the host, 
to the degree, at least, that is observed in rabbits which are already 
immune to Virus III at the time of tumor inohulation.  On the other 
hand, the presence of the virus within the tumor affects the animal 
host since an immunity to it eventually develops, and it is not unlikely 
that during the development of this state, the response of the host to 
other pathogenic agents would be affected.  Thus, in the present in- 
stance, the somewhat greater severity of the disease induced by the 
virus-bearing strain may  be due to an increased susceptibility or a de- 
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Virus III infection of the tumor transplant.  In Experiments I and IV, 
in which the disease was unusually mild, it is not unreasonable to as- 
sume  that there were present factors or conditions which operated to 
prevent  this  alteration  in  the reaction of the host to  the tumor or 
which effectively opposed the result of such an alteration.  An unusu- 
ally low content or diminished  activity  of  Virus  III  in  the material 
used for inoculation or an already existing immunity to Virus III  are 
factors which might operate in this manner. 
The reciprocal effects of concomitant or superimposed disease condi- 
tions have received considerable attention,  chiefly, however, from a 
clinical standpoint.  That the subject is open to experimental investi- 
gation  is  shown  by the  results  of  the present  study which  suggest 
that  the presence of one pathogenic agent,  a  filterable virus, is asso- 
ciated with certain variations in the disease induced by a second agent, 
the malignant  tumor.  That these variations are not of larger magni- 
tude may be related to the virulence of the virus which is not high as 
ordinarily considered in terms of the usual criteria of animal reaction, 
so that a pronounced effect would hardly be expected. 
In  conclusion,  it  should  be pointed  out  that  the  influence  of an 
associated infection with Virus III as a factor concerned in determining 
variations in growth and malignancy of the tumor must be evaluated 
with due regard to the many other factors which influence the disease 
process.  There is no indication, for instance, that extreme variations 
in malignancy could be accounted for on this basis, or that the orderly 
succession of periods of increasing  and  diminishing  malignancy with 
a  distinct  and  characteristic  tendency  to  a  seasonal  distribution 
are affected by the presence or  absence  of  Virus  III  in  the  tumor. 
The  present  observations,  however,  indicate  that  the  presence  of 
Virus  III  is usually  associated with  a  higher  degree of malignancy 
while the  effect of an immunity  to Virus III has  been shown  to be 
associated with a disease of diminished severity (1).  These conditions 
probably account for some of the irregularities in results observed in 
individual animals and in certain groups of animals. 
SUM.M.ARY  AND  CONCLUSIONS. 
A study of a malignant disease in rabbits has been made with refer- 
ence to the presence or absence of a filterable virus, Virus III, in the LOUISE PEARCE AND  THOMAS M.  RIVERS  99 
tumor.  The results are analyzed from the standpoint of certain char- 
acteristic  features of  the  tumor process  in  order  to  determine  any 
differences in degrees of malignancy. 
It  was  found  that  a  more  severe  disease  developed  in  the  series 
in which the virus-bearing tumor was used than in the series in which 
the  tumor was  free of  the virus,  although  the  differences were  not 
very marked and were not entirely constant. 
The influence of Virus III as a factor affecting malignancy has been 
discussed from the standpoint of its possible effect upon (a) the tumor 
cells and (b)  the host reaction.  It has been suggested that the greater 
malignancy of the pathological process usually induced by the virus- 
bearing  tumor  is attributable to a  change in the response of the host 
to the tumor, which change is of the nature of a decreased resistance 
associated with the reaction of the host to the virus infection. 
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